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CLAIMS 



[St'^^he biode^dabnitv P,astic-.o|^^^^^ 

:rbirratrp1ar:aterar.'^^^ lic-xists i^ the addiUve and nature 
ir:^rsaid .neadin. object is a bjode.«d^bi«tv P.^^^^^^^^^^^ 

ra?ro:frofrr ra^is^^^^^^^ e^sts in . ..... 

obfe " -- or tTe biodegradability plastic-molding object according to cla.m 1 to 6 
fabricated by carrying out injection molding. . 
rciaim 8] The biodegradability plastic-molding object according to cla m 1 to 7 which is 
h^pTate-Hke electrLal circuit substrate with which wiring is formed -n; ^-"^^^^^^ 

microbially degradable resin and the matter which has antibacterial . -, . ^ 

Perm 1 ] the biochemical process according [ microbially degradable resm ] to a 
rScrrorganLm - or the injection-molding object containing at least ^^osen 
fTrthTgroup which consists of the aliphatic series polyester <^7P<>""^:^^ 
Dolvcondensation of aliphatic series diol and aliphatic series dicarboxylic acid, the poly 
cirdacton^^^^^^^ a starch system polymer, a chitin chitosan system 

l^^eTpow'r^no .16, a collagen, a cellulose, a lignin. a polyurethane system polymer, 
and a Dolvether system polymer according to claim 10. 

5 aim 1 2] An antfbacterial substance beta-lactam system --P-"*^, P-^^^^'^,^,,..,, 
tetracycline A chloramphenicol, an erythromycin, streptomycin. AZES^RIN. An acridine. 

; «!?rin-D BATOMAISHIN a rifamycin. lONO fairs, such as PARING mycin. 
ScTn A nonaIt?n anrmonensin. Quarternary ammonium salt, such as phenols, such 
as cNorocre;ol^^ a ^ylol. and a benzalkonium chloride. Cyclic peptide, such as a p.g 
AN?DO compo^^ tyrocidine. gramicidin S. and a polymyxin, and the -J-1^on-mo^^^^^^^ 
object containing at least one sort chosen from the group which consists of a compound 
containing complex ion according to claim 10. . . . 4.:u-.^+-=...;oi 

[claim l a] The injection-molding object according to claim 10 to which the antibacterial 



'"'"tlstance has combined with the high molecular compound chemically, or adsorbs or 

rcSumrreforming approach of resin including holding resin neutrally substantially 
h rdin. the alkali oTthe rci^ component of an amount effective in neutralizing the acid 
the alk "mpon^^^ contained in the polymeric materials which have an ester bond 
in a macromolecule principal chain, and mixing. 

Cbim ?5]The approach according to claim 14 said polymeric materials are the 
thermoplastics or thermosetting resin which contains aromatic series or aliphatic 

E^?lT6]°?he Z^^:^n, to claim 14 that said polymeric materials are 
characterized by being Polly 3-hydroxy butyrate. 3-hydroxyvaIerate. or those copolymers. 

[Claim 17] The resin constituent containing the alkali or the acid component 
effecTive n neutralizing the acid or the alkaline component contained in the polymeric 
m^tSrs lich^^^^^ an ester bond in a macromolecule principal chain, and said polymeric 

rcTJmts] The constituent according to claim 17 said whose polymeric mate^j^'^/''- 
thermoplastics or thermosetting resin which contains aromatic series or aliphatic 

EM?h: :o=e™ding to claim 17 with wH H -id Poly^^^^^^^^^^^^^^^ - 
characterized by being Pori 3-hydroxy butyrate. Pori 3-hydronalium KISHIBAREETO. or 

[aa™Tre"e^^^^ moldings which consists of a resin constituent according to claim 17 
to 19. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 

Kstrial Application] This invention relates to the recovery approach of of the 
brodegrlbi^; plastic-molding object and resource ^Nch are ^actic^^^^^^^^^^ 
material application in more detail about the recovery approach of a biodegradability 
plastic-molding object and a resource. 

[Description of the Prior Art] It is completely decomposed by the "jicroorganism in soil 
with a rise of the interest about current and earth environment, and the biodegradable 
dastfcXested a tracts attention. About the moldings using such P'^st^cs some patent 
p^^atlrfsa^^^ 

Especially these moldingses are used as a film or wrapping, and endurance is not 

demanded. 

Klem(s) to be Solved by the Invention] However, it is expected that a duty of 
ecove,!^ o Se pro^ of durable material applications, such as an electric Product and 
a computer w'l also be imposed in the near future, and researches and developments of 
1 wJJLTwhich is used for a case etc. and in which decomposition processing is 
nosXa e mad^^ S^^^^^^^^ P-cessing of the collected moldings can be 

p^Slled as such an ingredient, without applying cost, it is thought that a biodegradable 



piastic is advantageous. Furthe™,or. "^^^^^^^ 

XZZl:^:^^- ^r^^^:^- - enduranoe is not Kno«n in 

norganic material, for example the ceramics ™'r°^'t;3t/fr„„t face. In order 

«,ermosetting resin is used and "'""f Jr"'^^ to oo iircfa Ing ltal by type, a 

carried out. collect materials is desired from a 

S^nfr^re^srf^^^^ 



endurance. 



for solving tHe -bleml THis — n^ 
Object fabricated using the kneading object which J . , ,33^,^ material and 

Serw^t^r^^s-nr r^^^ll^r rdt^lW. or ^ mi.ng in 

biopolymer which is the additive which "^^^ Dioaegra ^,,_-„_extreme thermophiie. 

,„ay be vegetable oil. a collagen, extreme ^hermoph ie _o supe^^ P^^ 
Moreover, as for the above-mentioned kneading object is^d^^^^^^^ ^ 
particle-like matter which consists of at Z^\ch exists in a nature. 

exists in a nature. ^ • 1 :* ^aeirahlA that it is at least one sort in 

rnnnRl As for a biodegradable plastic material, it is desirable tnat it is ai. le 

pTas.:roJ„ t electncal Crcu. substrate «ltH 

which wiring is formed in a front face. above-mentioned **** 

accumulated in the microorganism is offered. 

[Son] this invention persons mix -'^^^^f^^.f^^^^^^^^^ 

additive which has biodegradab.lity. and find ^"^^l^'^^^^'J^^^ Moreover, 

durable material application which made ^l^^'^^^^^^^^^^^^ materials 

the additive which consists of at least one '^^^/^^^^^^^^^^^^ oxidation silicon, 

and the matter which exists in a nature ^^^"^tl^^JlTZ^^^ to the durable 

and a silicon dioxide was mixed, and the ^'^'^^f'^^f^^F^^^^^ was found out. 
material application which made reinforcement ^^^^^^'^^2eZ\TZ the polyester 

[001 1] As an example as such a b-^/^^^^^^^^^ l.cohol the poly 

microorganism can decompose these. 



what consists of matter which exists in a nature as 
[0012] Furthermore, .t may ^^^S^Ji.'^Xon or a silicon dioxide, and what was 

other additives, for example, carbon ^^^'^f '°" ^^^^^^ ^^^^ ,33tics used for the electrical 
processed fibrous or microparticulate '"^^ '^^^ "\\^ J° ^^^^^^^ it is desirable to mix a 
circuit substrate with which temperature becomes h.^^ rnorgani- ^V^*-'" flameproofing 
magnesium hydroxide and an aluminum ^^^'^''''^^JXthT^^^ mixed as an additive is 
3«e\t. in a^^;^--^^^^^^^^^^ -y remain after 

- ^\~f^;rmr ^^^^^ the 
[001 3] As a result of -amining the rejnfc.^^^ t^lZ Z^tle6 biodegradable 
biodegradable plastic kneading object ^^'^^"^ ."1^,^^^^^^^ molding or injection 

plastic material and an ^^^^^^^^^^^^^^ beyond it. and Izod 

Strer^ unn^e pCypropylene or ABS plastics, it was 
decomposed about 1 year by laying underground '"to soil .^^ sufficient 

[0014] Thus, the ^^o^f-^^^^^^^^^^ such as an 

reinforcement and endurance to be needed . ■ .-_„aclability Moreover, it 

electric product and a case of a compute, wh^^^^ ganfst or ^^^^ and the plastics 

decomposes into the culture medium containing recovery of the 

a„t,bactenaUs offered In 2''^\^Z> eZou^<A problems. Biodegradab lity resm ,s 

this invention, this trouble is solvable^ ,,thou^h there are many classes according to the 

^e^l" 7T^^XX:^<^^ s. oan be 

« teTbtg penicillin which checks *e biosynthesis of the peptide^^^^^^^^^^^^ 

The thing puromycin which checks the '''<>^;"'^»^'= which 

microorganism of beta-laotam systems, such "!*'f°^°J"'-J,„^\ chloramphenicol, an 

checks the biosynthesis of ** nuol«c ac,ds^su^ha^^^^^^ ^^^^^^ 

rifamycin. is changed. The thing '^'^'^^ '^^'^^^^^^Q^^Zlnlry ammonium salt. 
^rfp^enolfsrch^rr^lol'anTaCzat^^^^^^ 

rsthforhtlSrr::: S, « matter 

peptide, such as a Poly~^^^ r^^^-ro 1 tl -m binlttn^'omparatively Fixed 

Serdabi,;lir^'XpraJse5un«,itw^^^ 

these matter with the "™=<>?^'°''°"1^.°^'„^'" "^Jl^i'^j'tch as antibacterial, chemical 
[001 7] In addition, since a drfference s in P™P''J'°=„!,"!l' „. ^^ch matter to take into 
'stability, and solubility V„?Sg ' o'^Tn e^t^.T:— - 
consideration the amount of mixing to substance of the above- 

r:'rd ™:crairy be used in o-o^-^^^^^^^^^^z^rz.''^^^. 

[0018] As for combination, it is common to carry out by adding 



"le. additives, fiiiers, etc. to .esin at the ^^^^^^^^^^'^"^ rpT^^u^^K 
suppress disassembly of an antibacterial substance, kneading s low xemp 
as possible, and it is desirable to carry out for a short time. Although '^J^f V ^ard to 

S by adding ihe allfali or the acid component of an amount effective .n ne>rtrahz.ng 
SVe^dd or the alkaline component further contained in the polymeno matonala which 
S,ve an estTr bond m a macromolecule principal chain according to th,s '"venfon and 

mOZOHn re'cent years, application of the polymeric materials (the so-called Polyester 
Swhich haie an est^^^^ is progressing. General ^'f ^•'^'-^"//tlSrrthis 
Ss J into two kinds such as thermosetting resin and thermoplasticity. Although this 
divides It J J effective in especially the latter. Thermoplastic 

LTyeSer re^^ h^^^^^^ so^rai.ed ihing of the aromatic series system which contains the 
benzenrrmg in a chain like polyethylene terephthalate (PET), and the thing which 
consists of a hydrocarbon of aliphatic series altogether, and the thing ^^^^^^e property 
decomposed by' the microorganism, i.e.. biodegradability resm. for -amP e^ Pon 3 hydroxy 
butvrate Pori 3-hydronalium KISHIBAREETO. etc. are contained in the latter, 
ffilince any ,^esin has an ester bond, composition is comparatively easy. It is 
because it is similar synthetic conditions and various resin can chem,ca,,y^^^^ 
compounded comparatively easily with selection and combination dvcororthe 
is usually compounded by the polycondensation of dicarboxyl.c ac d ^l^J f^^''^^^^ 
other hand this point is also a fault of this kind of resin conversely That is. whe" this 
k nd of resin was chemically used under a severe condition --^^/^^^t^;^^^^^^^^^ 
part hydrolyzed very much, the macromolecule chain was turned off, ^^^/^^ere was a 
p oblem of this ester bond that this caused the fall °^J"^-d'- /.^^^^^^^^^ 
important to control this reaction by another research, since it is known that a part will 
Tote large to the fall of ingredient physical properties such as reinforcement, and a 
cutting part will influence very much when a principal chain is cut. ^^^^.^-.^g the 

r0022l this invention persons found out the following things, as a result of examining the 

thT W of composition. ****** rare ****** often has the acid or basic (alkalinity) 
powder, and fully kneading is desirable. 

roo23] 

rPv=.mnl*.l Hereafter an example explains this invention further. 

e" t a IVgl^adable'plastio material disassembled '>V -"^^^-Jester 
Lderadabilitv plastic-molding object s* it ,s^^^^^^^ 



Kneading object. Three kinds of things to wHich the^^^^^^^^ ^ 
bulking agent was changed were created for the companson 

decomposition activity. ^on«!tituent which used the carbon fiber is 

[0024] The presentation ratio of each plastics constituent wnicn u 

shown in Table 1 



[0025] 
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[0026] The presentation ratio of each plastics constituent which used the glass fiber 
ohniAin in Table Z. 



IS 



shown in Table 2. 
[0027] 
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r0028l Subsequently, after holding each above-mentioned plastics constituent in 

ba^ed on K7113 was performed. The trial with the same sa.d of polypropylene or ABS 

plastics was performed for the c°"^P3"so": „ Tensile strength is shown by the 

[0029] The result is collectively shown m Table 1 and 2. ^^"^"^ f'^T^" . ^hat 

Lt^eTuent'^it laid under the soil (compost) which composted the kitchen 

foS3irArortng%ot:e result, what mixed the carb." fjj^^ rn^o? mSTat::^^^^^^^^^ 
that there were few mixed rates of a thing of 38% of mixed 

60% of the amount of survival s.x months after. ^"^'^"^J^^^^^^^ like [ what 

rates. 80% of the amount of survival was shown six months after. Moreover. 



0 



^ wv-d the glass fiber ] what mixed the carbon fiber, it decomposed early, so that there 
v-ere few mixed rates of a glass fiber, and the thing of 19% of mixed rates showed 65% of 
the amount of survival six months after, and the thing of 38% of mixed rates showed 85% 
of the amount of survival six months after. All show that it is steadily decomposed with 

thb passage of time. ..,_„. ^ j 

[0032] Biodegradability is comparable as what does not add a bulkmg agent, and after 
decomposition does not do damage to an ecosystem only by a carbon fiber remaining into 

soil. . , 

Example 2 As a biodegradability plastic-molding object biodegradable plastic material, the 
copolymerization ratio of hydronalium KISHIBAREETO (HV) and hydroxy butyrate (HB) 
uses the copolymer (PHBV) of 5:95. What added the extreme thermophile (Thermus 
thermophilis HB8) which became extinct as a bulking agent (filler) was used for this 
powder as a plastics kneading object. Three kinds of things to which the mixed rate of 
extreme thermophile was changed were created for the comparison of reinforcement and 

decomposition activity. • t ui o 

;0033] The presentation ratio of each plastics constituent is shown in Table 3. 

:0034] 
[Table 3] 
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[0035] Subsequently, after holding each above-mentioned plastics constituent in 
temperature of 165 degrees C within an injection molding machine and carrying out 
melting kneading, it injects to monotonous metal mold and three kinds of plastics 
moldingses which have the monotonous configuration of 8x1 00x1 00mm are created. Next, 
it is JIS about each plastics moldings. The hauling trial based on K71 13. and JIS The Izod 
impact test based on K7 110 was performed. i . . . 4.u 

[0036] The result is collectively shown in Table 3. Here, tensile strength is shown by the 
stress at the time of a test piece fracturing (unit: megger pascal (MPa)). Moreover. Izod 
impact value is shown by the magnitude of the energy (J/m) which a test piece absorbs 
at the time of destruction, carries out the impact of the test piece by the hammer, 
breaks and is measured with the height from which a hammer rebounds. According to the 
result, tensile strength and Izod impact value are so large that there are few add'tion 
rates of extreme thermophile. It is a value almost comparable as polypropylene or ABS 
plastics and has reinforcement required for a durable material application. 
[0037] Subsequently, it laid under the soil which composted the kitchen garbage which 
comes out of the above-mentioned test piece from a home, and decomposition activity 
was measured over six months. A result is shown in drawing 2 . In drawing 2 , an axis of 
abscissa expresses elapsed time (month unit), and an axis of ordinate expresses the 
amount of survival (%). In addition, the notation which shows the class of sample 
PHBV90/t10 [ for example, ], expresses among drawing the moldings fabricated from the 
kneading object (copolymer (PHBV) 90% and (extreme thermophile t) 10%). Semantics with 
the same said of other notations is expressed. , 
[0038] According to the result, it decomposed early, so that there were many mixed rates 
of extreme thermophile. and the thing of 30% of mixed rates showed 30% of the amount of 
survival six months after, and the thing of 10% of mixed rates showed 35% of the amount 
of survival six months after. If it extrapolates, it will be expected that all test pieces are 
both completely disassembled before or after after [ laying under the ground ] about ten 
months. Moreover, compared with the plastics which does not mix an extreme 
thermophile. catabolic rate was quite quick. 

[0039] Example 3 The creation approach of an electrical circuit substrate, next the 
electrical circuit substrate which consists of a moldings of a biodegradable plastic is 
explained As a biodegradable plastic material, naturally-ocurring polymers, such as 



polyhydroxy alkanoate. the poly caprolactone. denaturation starch, and chitin chitosan. 
the poly isocyanate. etc. are used. ^. . -..^jjH- substrate, in order to cope with 
[0040] Moreover, on the property of an ^^^'^^j^^ under the present 

generation of heat of a circuit, a flameproofing ^^e^^t ;s;^^^^^^ flameproofmg agents, 

circumstances, biodegradabi hty .s not affected 3^/,3,d as an 

such as an avirulent magnesium ^^V^^^'^'^^/"*!"" trin^hin^ in natural environment. 
Ingredient which does not have a bad •";'"\"°;,?"^3V aic^^^^^^ - 20 % of the weight of 
Since workability will worsen if there are many these additions, lu 

gene-illy has the fault that a dimension property '^ "P' ''^^'^^^ =J ^yVdSng 30 -1« of 
since softening temperature is low. =°"'>»"f*«^."*' *;/"3tarb^^^^^^^ cellulose 

m^mmm 

Fc;S4l]tV^^^^^^^^^^^ -terjal. the copolymer of a^^ester 

svstem which consists of a polyhydroxy butanoic acid (hydroxy butyrate HB) 
poShydroxy valeric acid (hydronalium KISHIBAREETO; HV) is used. I" r^^'^^^^^^' ^^at 
contains a polyhydroxy valeric acid eight to 15% of the weight in consideration of the 
Tnfo ceme'nTand woLbility of a moldings is desirable. Although the Aexibil^y of a 
moldings will also increase if the addition of a polyhydroxy valeric ac.d s made to 
increase, from a viewpoint of workability, it is especially desirable that it is 9 1 0 % ot the 



r0044]' 1 0 - 20% of the weight of magnesium-hydroxide powder is added as a 
flameproofing agent for this material, and 30 - 40% of the weight of cellulose fiber is 
further added preferably 20 to 40% of the weight as a reinforcement. The range of 50-100 
is suitable for the aspect ratio (die length / diameter ratio) of cellulose fiber, f it 
becomes not much long, since the front face of a moldings will become rude, it is not 
desirable. Especially, the range of 80-90 is desirable. u + +^ or^atpH 

[0045] Injection molding of this kneading object is carried out. and a substrate is created. 
In addition, injection-molding conditions are good on injection-molding conditions 
equivalent to polyethylene terephthalate (PET). Then, circuit wiring is formed on a 
substrate and an electrical circuit substrate is created. The ^-electric constant of this 
electr cal circuit substrate is shown in Table 4. Measurement is ASTM. It was based on 



D150. 
[0046] 
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[0047] According to this result, it turns out that an almost equivalent value is acquired as 
compared with epoxy or a ceramic. 



What mixed chitin fiber (,0 - 30 % of the weight) as a bulking is used using the poly 

ro^ssire\h™-irer^^^^^^^^^^ 

^ "^^"^ . . X- «,^r^;«rr nf f hl<i kneading object and creating a 

[0048] After carrying out .njection '"^'^"^f j^^g^'"^^^^^^^ circuit substrate is 

substrate, circuit wiring is formed on a substrate and an « ecjnc , ^ i„ 

addZ the copper currently used for wiring in this case was unrecoverable w.th 
f0^;f4tExa.p,e 4 The -ove. a^^^^^^^^^^^ -^L^;, 

o? the above-m^^^^^^^ circuit substrate. Thereby, the plastics of a substrate 

m'o] SrdrthTprereTc?^^^^^ a flameproofng agent, a reinforcement, etc. 

whicLere coniined in the plastics of a substrate precipitate at the pars bas. ans oss.s 
rSt^rof a culLe medium tub. and since metal components remain w.thout be.ng 
decomposed it is [ both ] easily recoverable [ components ]. Furthermore, the 
mrooSs after decomposition processing termination and in culture mec^um are 
collected. Subsequently, it melts to a solvent and the plast.cs accumulated into the 
microorganism is extracted. New plastics is generable again from this extract. 
r0051] In addition, even if thrown away into natural environment as trash, ^^er plast.es .s 
decomposed, in order that only the component which exists naturally may remain, the bad 
influence to natural environment can be minimized. , , ^ ... xu 1+..^^ 

It was left while putting the culture medium shown in example 3 table 5 -nto the culture 
medium tub. and cultivating Alcaligenes fee KARISU (Alcaligenes feacalis) which is a 
fungus body, and the electrical circuit substrate of an example 1 had been immersed into 
this culture medium. 



[0052] 
[Table 5] 



NH4CI 
Mg$04 
CaCh 



0. 10% 

7H2O 0.05% 
2H.0 0.0005% 



RHtP04/NazHP04 ^^"^ 



[0053] As shown in drawing 3 . in the case of 3mm of board thickness, almost all plastics 
components decomposed and disappeared in 30 degrees C and 40 days. Centrifugal 
separation recovered the fungus body (microorganism) after decomposition termination, it 
melted to the solvent, and the polyhydroxy butanoic acid / polyhydroxy valeric-acid 
copolymer accumulated in the fungus body were extracted. When the recovery was 
searched for. it was as good as about 60%. . ^ ^ 4. 

[0054] Moreover, the flameproofing agent, the reinforcement, etc. precipitated at the pars 
basilaris ossis occipitalis of a culture medium tub. and since metal components remained 
without being decomposed, it was [ both ] easily recoveraWe [ c°'^P°"^"*^,J:^,p. . 
By copolymerizing example 53-hydroxy butyrate (HB) and 3-hydronalium KISHIBAREETO 
(HV). it can consider as resin with more good mechanical physical properties, with 
biodegradability maintained. 

[0055] The masterbatch which blended 1.0 % of the weight of hexamethylene biguanides 
with the commercial HB/HV copolymer (about 5% of "biotechnology pole S30 ;HV ratios 



of Zeneka Co., pellet type) was produced '•'f-'l^-Vofth^w^lrwTsCd"' 
blended this with the still more nearly same resin 1 0« of the weight was pro 

Sla^d to perform Kneading . P"-'''-'-;" i^o" 

s::srero^=«s%7prr^qr^^^^^^^^^^ 
s=Y"erwi?r:-f^^^^ 

Se w s blfwn little by little upon the silica gel crushed in f-'- « 

less with the ball mill with the atomizer (it is 10ml of water solutions to silioa gel luugj. 

lonst^uen produTed by this approach, it buried in the damp soil and was left for ten 
months 'mean temperature of 20 degrees C). and when the test p.ece was taken out 
per^dici and we^ht change was measured the big difference was accepted m the 
degree of reduction in weight ( .drawing 6 R> 6). ^. ^ . . • j^„,»^ahllitv and 

[0058] An example 7 poly caprolactone (POL) is resm wh.ch .t b-odegradab^ 
ran make the good injection-molding object of mechanical physical properties. The 
mastrLtch which blended 1.0 % of the weight of trimethyl phenyl ammonium salt ghosts 
•!r!u " Y Z.l r^M H-t?" of commercial PCL (Daicel Chemical Industries. Ltd.) was 
:d KeVand'and tt~onstituent which added t^s 1% ~e J^^^^ 
still more neariy same resin was produced. It warned to perform kneading if P°«s'b"« ^" 
frocTsses for a short time. Especially, it was cautious of the temperature management at 
t^Ume of melting of resin, and tried to process at low temperature comparatively. 
[SoS^Tlhe Sbulaf test piece was produced by the '"J^-tion-molding method usmg the 
resin constituent obtained by this approach, and although a fixed period had [what the 
bie difference was accepted in change of a mechanical strength, and mixed the 
antiS^agent ] the low degree of degradation when buried in the damp soil. ,t was 
feftTor 12 months (mean temperature of 20 degrees C). the test piece was taken ou 
periodically and the mechanical property was measured, degradation advanced after it 



[O^foT^copolymerizing example 83-hydroxy butyrate (HB) and 3-hydronahum 
KISHIBAREETO (HV). it can consider as resin with more good mechanical physical 
p ™ w^^^^ biodegradability maintained. When the tabular test piece was produc d 
the injection-molding method and it was left for two months under the environment of 
50% of 70-degree-C humidity from the commercial HB/HV copolymer (about 5% of 
"biotechnoloS. pole S30";HV ratios of Zeneka Co.). the fall of a mechanical strength was 
accepted no£;,y ( drawing 8 and 9). The amount of the water-soluble materials (an acid 
or alkali component) of this moldings was analyzed. r • r ^k, 

[0061] The analysis method is as follows. It filters, after crushing the piece of resin finely 
In oarticle size of 0.5mm or less, being immersed in a small amount of ** ethanol and 
shaCg t about 24 hours, and a solution is isolated. Solvent extraction of this solut^n is 
carried out by the water-ether system, water-soluble materials are melted in water this 
water solution is titrated by strong acid or the strong base, and the acid in resin or the 
amount of an alkali component is measured. 

r0062] By this approach, it was admitted into the commercial biotechnology pole S30 that 
the acid component was contained 0.2 mmols per lOOg of resin. Next, this resin was 
remelted using the resin kneading machine, the sodium-carbonate impa pable powder 
(particle size of 0.05mm or less) of 0.1 mmol(s) (0.2 millimol equivalence) was scoured per 
lOOg. and it fully mixed. When the test piece was produced with '"Ject'on molding using 
this resin and it was left for two months under the environment of 50% of 70-degree U 
humidity, the fall of a mechanical strength was not accepted like the original resm 



( drj[V!m3g_8 and 9). .... ^. u ho+i-l«> etc As a result of crushing 

[0063] Example 9 PET is used widely by the bevel-use bottle ^^^^ .^^^^ "^^^^ extracting 



resin, or 

carbonate impalpable ponder (partiole size of 0.05mm or less) of O-O^^"™"^?''^' 

70-degree-C humidity, the mechanical strength was ab e to be limited to the tewer 
[ after examining the original resin similarly ] ( dravvMng^^ 1 ^^^^ __ 
[0065] example 10 thermosetting polyester resm ~ a glass fiber **** ** '^'"^ 
and strengthened and is widely used for the bathtub, the boat, the sknng plate etc. As a 
resu t of crushing finely the commercial piece of resin (.t st-ngthens wrth 35^ of the 

be limited to the fewer fall [ after examining the original resin, similarly J. 

[Effect of the Invention] As explained above, the biodegradability P'^^^'-^^^'^'^f^ 
Lnhis invention has sufficient reinforcement and endurance ^^/^ "^^^^^^^^^^ 

"e Jts na'turly may remain after plastics deocmposes, the bad influe e , , 

Sreib-:^-^^^^^^^^ 

material accumulated in the microorganism. 

^0068] Moreover, according to this invention, the ^''f^^^^^^^^ be 

biodegradability resin and the moldings of polyester resm which have endurance can be 

offered. 
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[Brief Description of the Drawings] j«u:i:«.w 
[Small It is drawing showing the resolvability in the soil of the biodegradability 
Diastic-molding object concerning the example of this invention. 
Sil^al It is drawing showing the resolvability in the soil of the biodegradability 



plastic-molding object concerning the ^^^^P'^, °^ '^^70,1^^^^^ medium of the 
[DrawingJ] It is drawing showing the '•^^^'^^'^-''^^ invention. 
U^adability plastic-molding object concern ng the ^x^ J^ biodegradability 
rOrawing 41 It is drawing showing the resolvability in the soil or xn 
^Sding object concerning the e--P'^,°^ t^hTsoT"^^ injection-molding 
[B,,^ It is drawing ^^7"!;'^^^^^^^^^ of t'his invention, 

object concerning the example and the ^xamp e or a c p injection-molding 
[Drawing^ It is drawing showing ^n^^ comDa^^^^^^ this invention. 

comparison of this invention. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



